Epigenetics and the environment.
DNA methylation and histone modification promote changes in chromatin structure that may affect gene expression in a heritable manner without directly altering the genome. As such, these phenomena are considered to be epigenetic in nature and are believed to contribute to the normal processes of human development but also to aberrant disease states such as cancer. Epigenetic processes probably contribute mechanistically to toxicant-induced changes in gene expression and cancer. Nickel is a potent human carcinogen that has been shown to alter DNA methylation patterns and affect histone acetylation status. Both of these changes are associated with the proximity of the affected regions to heterochromatin. The two processes probably occur in concert in mammalian cells. However, in yeast cells, DNA methylation is absent, and nickel is capable of regulating gene expression through changes in acetylation of the lysine residues in the N terminal tail of histone H4. Arsenic is another important environmental carcinogen, and it is methylated during its metabolism. Hence, it has been proposed that arsenic metabolism may deplete intracellular methyl group stores and thereby lead to changes in DNA methylation that may be involved in carcinogenesis. However, the data concerning DNA methylation changes following arsenic exposure are equivocal, leading researchers to propose that DNA hypo- and hypermethylation are both important in the development of arsenic-induced cancers. Heightened awareness by toxicologists of the importance of epigenetics in normal human development and in carcinogenesis should lead to the identification of other toxicants that manifest their effects, at least in part, via epigenetic mechanisms.